INTRODUCTION
The diterpene compound, forskolin, activates adeny¬ late cyclase in mammalian cells, and has found wide use as a tool with which to probe the intracellular mechanisms coupled to cyclic AMP generation (Seamon & Daly, 1981 , 1986 Laurenza, McHugh Sutkowski & Seamon, 1989) . It has been shown that the actions of forskolin are not mediated through interaction with any of the major classes of receptors, nor through the guanine nucleotide regulat¬ ory unit of hormone-sensitive adenylate cyclase. In most, but not all, situations the actions of forskolin appear to be consistent with a direct action on the catalytic subunit (Seamon & Daly, 1983) . Recently, however, a number of alternative mechanisms have been proposed, in which forskolin may produce cyclic AMP-independent effects by interactions with channel and transport proteins in the cell membrane (Laurenza et al. 1989) .
Forskolin has been reported to stimulate cyclic AMP and steroid hormone production in ovarian, tes¬ ticular and adrenal preparations on many occasions (Moriwaki, Itoh, Iida & Ichihara, 1982; Hedin & Yanagibashi, Papadopoulos, Masaki et al. 1989 ). The interaction of forskolin with adrenocorticotrophin (ACTH)-and chlolera toxin-stimulation of corticos¬ terone production by rat adrenocortical cells has been described: The potentiation of the responses obtained in the presence of forskolin was taken to indicate that all three agents acted by increasing adenylate cyclase activity (Moriwaki et al. 1982 ). However, this view has been challenged by evidence which suggests that the stimulation of steroidogenesis produced by forskolin in bovine adrenocortical cells is instead mediated by activation of voltage-dependent calcium channels (Yanagibashi et al. 1989 ). The authors also reported that forskolin did not stimulate corticoster¬ one production in rat zona fasciculata/reticularis preparations and suggested that the absence of calcium channels accounted for this phenomenon (Yanagibashi, 1979; Yanagibashi, Kawamura & Hall, 1990) . In contrast with the unresponsiveness of rat fasciculata/reticularis cells, studies in this laboratory have shown forskolin to be an effective stimulant of steroid production by rat zona glomerulosa cells (Purdy & Whitehouse, 1987 absence of forskolin (1 nmol/1-10 pmol/1), ACTH (10 fmol/1-10 nmol/1), PIA (100 pmol/l) or nifedipine (10-300 pmol/1). After incubation, the media and cells were extracted with ethyl acetate and the aldosterone and corticosterone contents assayed by radioimmuno¬ assay as previously described (Vinson, Laird, Whitehouse & Hinson, 1989) . For corticosterone the lower detection limit of the assay was 2 nmol/1, and the intra-and interassay coefficients of variation were 3-5 + 0-45% and 31% at 20 nmol corticosterone/1 (n = 3). The lower detection limit of the aldosterone assay was 0-5 nmol/1, and the intra-and interassay coefficients of variation were 7-9 + 2-5% and 2-9% at 5 nmol aldosterone/1 (n = 3). Separate 30-min incubations were carried out in parallel for the measurement of cyclic AMP production; these were preceded by a 60-min preincubation period in 10 ml KRBGA. The cells were recovered by centrifu¬ gation and the series of experimental tubes set up in duplicate as described above. The cyclic AMP incu¬ bations were terminated by heating to 95°C for 15 min after the addtion of 1 ml theophylline (2 mmol/1) as described by Fujita, Aguilera & Catt (1979) . The cyclic AMP content of the medium was measured by radio¬ immunoassay using the method of Steiner, Parker & Kipnis (1972) including the acetylation procedure detailed by Harper & Brooker (1975) . The lower detec¬ tion limit of the assay was 250 pmol cyclic AMP/1, and the intra-and interassay coefficients of variation were 7-3 ± 2-1 % and 8-5% at 2-5 nmol cyclic AMP/1 (n = 3). (Fig. \c) . There was a significant atte¬ nuation of the response to 1 nmol ACTH/1 at doses of 10 pmol forskolin/1 in both capsular and inner zone preparations (Fig. \a,b,c) . (Khanum & Dufau, 1986) . There was no suggestion of an equivalent effect in either adrenocortical cell type in the present series of exper¬ iments. Rat zona fasciculata/reticularis preparations were also unresponsive to forskolin in the presence of low doses (1 pmol/1) of ACTH, whereas the effects of the two stimulants were approximatey additive in (Sullivan & Cooke, 1984; Kenny & Robinson, 1986) . The fact that the diterpene also inhibits glucose transport (upon which steroidogenesis is dependent)
in the cells has been put forward as an explanation for these inhibitory actions of high doses of forskolin (Amrolia, Sullivan, Garside et al. 1988 Some inconsistencies still remain, however, particu¬ larly in the lack of correlation between the stimulation of cyclic AMP production and stimulation of steroido¬ genesis, which is manifest even in zona glomerulosa cells (Fig. 2 
